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AMENDMENTS TO THE CLAIMS 



1. (Currently Amended) A method of noise reduction for reducing 
noise in a noisy input signal, the method comprising: 

grouping noisy channel featu re vectors — and clean 

channel feature vectors into a plurality of 

mixture components^ 
fitting a function applied to a pcqucncc of n oisy 
channel feature vectors associated with a mixture 
component fe hafe- gcprcpcnt a noiay channel oignal to 
a onl y those ncgucncc of clean channel feature 
vectors that are associated with the same mixture 
component g eprcaent — a — clean — channol — aignal to 
determine at least one correction vector and at 
least one scaling vector; 
multiplying the scaling vector by aeaefe noisy input 
feature vector e£ — a — ocquonec — &£ — noiey; — input 
feature — vectors — feketfe — roproaont — a — a oioy — input 
signal to produce a . sequences of scaled feature 
vectore; and 

adding a correction vector to th ecach scaled feature 
vector to form a ocquGncc of clean input feature 

vec t ors-f fefee — s equenc e — e£ — clean — input * — f aaturc 

v<: uLujlj rcprcac ntln g a u lean input cignal having 
lcoo noioc than the npioy input oignal . 

2. (Currently Amended) The method of claim l wherein 
determining at least one correction vector and at least one 
scaling vector comprises generating a set of correction and 
scaling vectors, each correction vector and scaling vector 
corresponding to a separate mixture component of fe kc oaqucncQ of | 
noisy channel feature vectors. 
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3. (Original) The method of claim 2 wherein determining a 
correction vector comprises: 

grouping the noisy channel feature vectors into at 

least one mixture component; 
determining a distribution value that is indicative of 
the distribution of the noisy channel feature 
vectors in at least one mixture component; and 
using the distribution value for a mixture component to 
determine the correction vector and the scaling 
vector for that mixture component. 

v 4. (Original) The method of claim 3 wherein using the 

Y distribution value to determine a correction vector and a scaling 

vector for a mixture component comprises: 

determining, for each noisy channel feature vector, at 
least one conditional mixture probability, the 
conditional mixture probability representing the 
probability of the mixture component given the 
noisy channel feature vector, the conditional 
mixture probability based in part on a 
distribution value for the mixture component; and 
applying the conditional mixture probability in a 
linear least squares calculation. 

5. (Original) The method of claim 4 wherein determining a 
conditional mixture probability comprises: 

determining a conditional feature vector probability 
that represents the probability of a noisy channel 
feature vector given the mixture component, the 
probability based on the distribution value for 
the mixture ; 
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muXtiplying the conditional feature vector probability 
by the unconditional probability of the mixture 
component to produce a probability product; and 
dividing the probability product by the sum of the 
probability products generated for all mixture 
components for the noisy channel feature vector. 

6. (Original) The method of claim 5 wherein determining a 
conditional feature vector probability comprises determining the 
probability from a normal distribution formed from the 
distribution value for a mixture component. 

\ 7. (Original) The method of claim 6 wherein determining a 

distribution value comprises determining a mean vector and 
determining a standard deviation vector. 

8. (Currently Amended) The method of claim 2 wherein 
multiplying the scaling vector by aeaeh noisy input feature 

vector comprises: 

identifying a mixture component for thee aeh noisy input 

feature vector; and 
multiplying th c caoh noisy input feature vector by a 
scaling vector associated with the mixture 
component - 

9. (Currently Amended) The method of claim 8 wherein adding a 
correction vector comprises adding a correction vector associated 
with the mixture component to theeaeh scaled feature vector. 

10. (Currently Amended) The method of claim 9 wherein 
identifying a mixture component comprises identifying the most 
likely mixture component for th ooach noisy input feature vector. 
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11. (Original) The method of claim 10 wherein identifying the 
most likely mixture component comprises; 

grouping the noisy channel feature vectors into at 

least one mixture component; 
determining a distribution value that is indicative of 
the distribution of the noisy channel feature 
vectors in at least one mixture component; 
for each mixture component, determining a probability 
of the noisy input feature vector given the 
mixture component based on a normal distribution 
formed from the distribution value for that 
mixture component? and 
selecting the mixture component that provides the 
highest probability as the most likely mixture 
component . 

12. (Currently Amended) A method of reducing noise in a noisy 
signal, the method comprising: 

identifying a single mixture component for a noisy | 
feature vector representing a part of the noisy 
signal; 

retrieving a correction vector and a scaling vector 

associated with the identified mixture component; 
multiplying the noisy feature vector by the scaling 

vector to form a scaled feature vector; and 
adding the correction vector to the scaled feature 

vector to form a clean feature vector representing 

a part of a clean signal* 

13. (Original) The method of claim 12 wherein identifying a 
mixture component comprises identifying a most likely mixture 
component for a noisy feature vector. 
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14. (Original) The method of claim 13 v/herein identifying a most 
likely mixture component comprises; 

for each mixture component, determining a probability 
of the noisy feature vector given the mixture 
component ; and 
selecting the mixture component that provides the 
highest probability as the most likely mixture 
component . 

15. (Original) The method of claim 14 wherein determining a 
probability comprises determining a probability based on a 
distribution o£ noisy channel feature vectors that are assigned 
to the mixture component. 

\\ 16. (Original) The method of claim 15 wherein determining a 
probability based on a distribution comprises determining a 
probability based on a mean and a standard deviation of the 
distribution. 

17. (Original) The method of claim 12 wherein retrieving a 
correction vector and a scaling vector comprises retrieving a 
correction vector and a scaling vector formed through fitting a 
function evaluated on a sequence of noisy channel feature vectors 
to a sequence of clean channel feature vectors. 

is. (Original) The method of claim 17 wherein fitting the 
function comprises performing a linear least squares calculation. 

19. (Original) The method of claim 18 wherein performing a linear 
least squares calculation comprises utilizing a weight value in 
the linear least squares calculation, the weight value providing 
an indication of association between a noisy, channel feature 
vector and a mixture component. 
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20. (Original) The method of claim 19 wherein utilizing a weight 

value comprises: 

determining a conditional probability of a mixture 
component given a noisy channel feature vector ; 
and 

using the conditional probability as the weight value. 

21. (Original) The method of claim 20 wherein determining a 
conditional probability comprises: 

for each mixture component, determining a probability 
of the mixture component and determining a feature 
probability that represents the probability of the 
noisy channel feature vector given the mixture 
component; 

for each mixture component, multiplying the probability 
o£ the mixture component by the respective feature 
probability for the mixture component to provide a 
respective probability product; 

summing the probability products of the noisy feature 
vector for all mixture con^onents to produce a 
probability sum; 

multiplying the probability of the mixture component 
associated with the correction vector and the 
scaling vector by the probability of the noisy 
feature vector given the mixture component 
associated with the correction vector and the 
scaling vector to produce a second probability 
product ; and 

dividing the second probability product by the 
probability sum. 
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22. (Currently Amended) A computer-readable medium comprising 
computer-executable instructions for reducing noise in a signal 
through steps comprising: 

using a representation value that represents a portion 
of the signal to identifying- an optimal mixture 
component for that portion; 
selecting a correction value and a scaling value 
associated with the identified optimal mixture 
component ; and 
multiplying the scaling value by the representation 

value to form a product; and 
adding the product to the correction value to form a 
noise-reduced value that represents a portion of a 
noise -reduced signal . 

23. (Original) The computer -readable medium of claim 22 wherein 
the step of using a representation value to identify an optimal 
mixture component comprises: 

for each mixture component, applying the representation 
value to a distribution of representation values 
associated with the mixture component to generate 
a likelihood of the representation value given the 
mixture component; and 
selecting the mixture component that generates the 
greatest likelihood as the optimal mixture 
component . 

24. (Currently Amended) A method of generating correction values 
for removing noise from an input signal, the method comprising: 

accessing a set of noisy channel vectors representing a 

noisy channel signal; 
accessing a set of clean channel vectors representing a 
clean channel signal ; 

PAIS 12/21 1 RCVD AT 6/18/20W 10:30:1 D AM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-1(0 1 DWS:S7293D6 1 CSID:6123343312 1 DURATION (mm-ss]:0M2 




06/18/04 07:39 FAI 6123343312 WESTMAN g|013 



-9- 



grouping the noisy channel vectors and the clean 
channel vectors into a plurality of mixture 
components ; and 

determining a correction value for a each mixture 
component without reference to clean channel 
vectors that are not associated with the mixture 
component baocd on the act of noioy channel vector s* 
and the got of clean ohanncl vectop s. 

25. (Currently Amended) The method of claim 24 wherein 
determining a correction value comprises fitting a function based 
on fefee-noisy channel vectors to the clean channel vectors* 

26. (Original) The method of claim 25 wherein fitting a function 
comprises performing a linear least squares calculation - 

27. (Original) The method of claim 26 wherein performing a linear 
least squares calculation comprises: 

determining a distribution parameter for each mixture 
component, the distribution parameter describing 
the distribution of noisy channel vectors 
associated with the respective mixture component; 

using the distribution parameter to form a weight 
value; and 

utilizing the weight value in the linear least squares 
calculation. 

28. (Original) The method of claim 27 wherein using the 
distribution parameter to form a weight value comprises using the 
distribution parameter to determine a probability of a mixture 
component given a noisy channel vector. 
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29. (Original) The method of claim 24 wherein determining a 
correction value comprises determining an additive correction 
value and a scaling correction value. 

30. (Original) The method of claim 24 wherein grouping the noisy 
channel vectors comprises determining a distribution parameter 
for each mixture component, the distribution parameter describing 
the distribution of noisy channel vectors associated with the 
respective mixture component and wherein determining a correction 
value comprises determining a correction value based in part on 
the distribution parameters. 

31. (Original) The method of claim 24 further comprising using 
the correction values to remove noise from an input signal 
through a process comprising: 

converting the input signal into input vectors; 
finding a best suited mixture component for each input 
vector ; and 

for each input vector, applying to the input vector a 
correction value associated with the mixture 
component best suited for the input vector. 
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